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HAT the olfactorv nerve is the common portal
of entrance of poliomyelitis virus is now well

established: Schultz and GebhardIt, 1934;1 Brodie
and Elvidge, 1934 ;2 Lennette and Hudson, 1935.3
It is also clear from recent experimental studies
that the administration of specific immune serum

(loes not afford significant protection against sub-
se(Jtient intranasal instillation of monkeys with
poliomelitis virus: Schultz and Gebhardt, 1935.4
The failture of immune serum to afford protection
agrainst instranasally-inoculated virus may be ex-

plained by the fact that the terminals of the olfac-
tory nerve are so situated that tlhey cannot be ef-
fectively gtuarded by immune plasma, and further
explainedI by the fact that virus once established
in the olfactory or other nerve tracts is, for the
mlost part, safely out of reach of humoral anti-
bodies. It has, moreover, been quite conclusively
shown that the injectioni of poliomyelitis vaccines,
at best, results in the produtiction of humoral anti-
bodies, with no recognizable increase in tissue re-

sistance, or significant protection against virus

aIdministered by the intranasal route: Schultz and
(G,ebhardt, 1935 ;3 Olitzky and Cox, 1936 ;6 and

tidson, Lennette and Gordon, 1936.7 These ob-
servations seem to leave little prospect of a prac-
tical solution of the poliomyelitis problem by
orthodox means. It has become necessary, there-
fore, to seek a solution in new directions.

RECENT STUDIES REPOR'TLED IN THE LITERATURE

In 1934, Olitzky and Cox 8 made the interesting
observation that a dilute tannic acid solution in
(listilled water, dropped into the nostrils of white
mice three times a day on three successive days,
served to protect these aniimals against intranasal
instillation of equine encephalomyelitis virus ad-
ministered on the fourth day. The protection af-
forded was transient, since it disappeared almost
completely by the tenth day. Soon after, Arm-
strong (1935) 9 made similar observations on ex-

perimental St. Louis encephalitis in mice, using
so(liuim altum as the protecting agenit.

AUTHORS STUI)IES

\\Vithout bein-g aware of these latter interesting
observations, we undertook, in the spring of 1935,
to test the possibility of protecting monkeys
against intranasal infection with poliomyelitis
virtis by chemical means. We first tried tannic
acid; but finding the restults of two experiments

* From the Department of Bacteriology and Experi-
mental Pathology, Stanford University, California.
Read before the Northern California-Hawaiian Branch

Society Am-nerican Bacteriologists, meeting with the Pacitlc
Division, American Association for the Advancement of
Science, in Seattle, June 19, 1936.

t These studies were supported by a grant from the
Pr esident's Birthday Ball Commission for Infantile Pa-
ralysis Research.

somiiewhat irregular, we turned our attention to
picric acid and certain other agents. Soon after
(MIay 31, 1935), Armstrong and Harrison10 re-
ported that monkeys which had previously re-
ceived intranasal treatment with 4 per cent sodium
alunminum sulphate, exhibited a high incidence of
protection against subsequent intranasal instilla-
tion of virus. The duration of the protection was
not determined. Several months later, in January,
1936,11 these observations were confirmed by
Sabin, Olitzky and Cox, who found that 4 per
cent tannic acid also afforded temporary protec-
tion. On February 5, 1936, we 12 reported to the
Pacific Coast Section of the Society of Experi-
mental Biology and Medicine observations which
indicate that protection is also afforded by picric
acid, p.-nitrophenol, trinitrocresol and by mercu-
rochrome. These observations showed that the
protection afforded may, in some instances, be of
several months' duration. Late in the same month
(on February 28) a paper by Armstrong and Har-
rison 13appeared, dealing with further studies on
chemical protection of mice against intrasanally-
instilled St. Louis encephalitis virus, and with
the protection afforded monkeys by picric acid
against intranasally-instilled poliomyelitis virus.
Although they made no observations on the actual
(luration of the protection afforded, and their tech-
nical procedtires were not altogether like ours,t
the results were essentially the same.

SUMMARY ON THIE AUTHORS OBSERVATIONS

We wish at this time to present a summary of
our observations to date, and to indicate the possi-
bilities offered by further investigations in this
field.
Of sixteen monkeys given three successive daily

intranasal irrigations with 1 per cent aqueous so-
lution of picric acid, only three animals succumbed
to intranasal instillations of 10 per cent virus sus-
pensions (three instillations on one day) adminis-
tered one to eight days following the treatment;
one of those developing poliomyelitis had been
given intranasal washes with saturated aqueous
lithium carbonate, in an effort to remove the picric
acid from the nasal mucosa. Of the thirteen mon-
keys which survived, ten escaped a second instil-
lation of virus administered eighteen to thirty-nine
days after treatment; the three which became in-
fected received the virus instillations twenty-
seven, thirty-one and thirty-nine days after treat-
ment with picric acid. Only eight of the survivors
have been tested further. Of these, five escaped a
third instillation of virus administered forty to
sixty-eight days after the treatment. Of the re-
maining five animals, two out of three which had
gone sixty days, developed poliomyelitis after a
fourth instillation of virus. One resisted nasal
virus seventy-three, ninety-four, 108 and 129 days
and one eighty-nine days after the original treat-
ment. One of the latter two died of an intercur-
rent infectioni 110 days after the original picric
acid treatment; the remaining animal withstood a

t The monkeys are deeply anesthetized, placed in a
vertical position, and the nasopharynx thoroughly irri-
gated with about 30 cubic centimeters of the chemical.
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fifth intranasal instillation of virus ninety-two
days after treatment, but developed poliomyelitis
after a sixtlh virus instillation 121 days after the
treatment with picric acid.
Of six monkevs treated with three nasal washes

of 1 per cent picric acid neutralized to pH 6.9,
tlhree failed to resist inoculation ten days after
the third treatment. Two of the remaining three
monikeys have further resisted inoculation thirty-
onie and fifty-five clays after treatment, wlhile one

dliecl of tuberculosis seven days after the second
virus inoculation. Each picric acid wash was pre-

ceded by a nasal spray of 0.25 per cenit neo-

synephrin.
In still another experiment twenty monkeys

were given intranasal sprays with 1 per cent picric
acid in physiological saline solution on three suc-

cessive days and thereafter once a week. Virus
instillatioins were begun one day after the third
treatment and continued daily, with the exception
of the days on which the picric acid treatments
were administered. This has to date been carried
on for a period of about three weeks, with the
result that nine of the ten controls used have de-
veloped poliomyelitis, while only six of the twenty
animals treated have come down with the disease.
The daily virus instillations and weekly treatments
with picric acid are being continuecl with new sets
of controls.

ON THIE RELATIVE EFFICACY OF REPE.\TED

WASH INGS

Observations on the relative efficacy of repeated
washings with lower concentrations of picric acid
are too limited and irregular to jtustify detailing
lhere.

(Of a total of thirteen monkeys given three suc-
cessive daily nasal irrigations with 2 per cent
aqueous solution of mercurochrome (No. 220 so-

lution), one only developed poliomyelitis following
intranasal instillation of virus administered two
to six days later; one died of an intercurrent in-
fection twenty-five days later; of the eleven re-

nmaining animals all have resisted intranasal instil-
lation of virus twenty-three to thirty-one days
after the treatment (one died of an enteritis
twelve days, and one of tuberculosis two days
following the second virus inoculation). The re-

maiining nine animals were given a third instilla-
tioIn of virus on the thirty-eighth to fifty-second
day after treatment (one died later of tuberculosis
and one of enteritis). One only developed polio-
myelitis. The remaining six monkeys were inocu-
lated again fifty-eight to seventy-nine days after
treatment. This time two developed poliomyelitis
(one given virus fifty-eight and one seventy-three
clays after treatment). One died of enteritis two
days after inoculation. (It might be well to note
that the majoriy of the animals are observed from
twenty-one to thirty days before each reinocula-
tion with virus).
Of twelve monkeys which had been given intra-

nasal irrigations with 1 per cent mercurochrome
on three successive days, ten resisted intranasal
instillation of virtus one to eighteen days later.
These two developed the disease when inoculated

eleven days after treatmiient. One died twenty-two
days later of an intercurrent disease. The remiain-
ing nine monkeys were reinoculated thirty-one to
sixty days after treatment. One inoculated thirtv-
two days and one fifty-three (lays after treatment
developed the disease, while one died of an enteri-
tis two days after the third virus inoctilation. Of
three animals which had been given the mercuro-
chrome (1 per cent) by simply dropping 2 cubic
centimeters of the dye into the nostrils once a day
on three successive days, only one developed polio-
mvelitis when tested eleven davs after the tlhird
(lye wvash. The remaining two monkeys have re-
sistedI nasal virus thirty-two, fifty-three and sev-
enty-seven days, respectively after the original
treatments.

Seven out of sev,en treated monkeys resisted
virus wlhen tested ten days after they were treated
on three successive days with 1 per cent mercuro-
chrome (phosphate-saline pH 8.6). These seven
monkeys were reinoculated thirty-one clays after
treatment, and this time two animals developed
the disease. These monkeys receivecl a nasal
spray of 0.25 per cent neosynephrin one-half hour
before each mercurochrome wash.

Five monkeys received a similar treatment (but
without neosynephrin) with 0.5 per cent imiercu-
rochrome and virus given nasally eleven davs after
the thirdl dve treatment; three developed the dis-
ease; one died of an enteritis on the tenth day,
and one survived the virus inoculation. This sur-
viving monkey has further resisted nasal virus
thirty-two and fifty-three days after the original
mercurochrome treatment. Of six monikeys re-
ceiving three successive daily nasal washes with
0.5 per cent mercuroclhronme (phosphate-saline
pH 8.6) and( sprayed nasallv with 0.25 per cent
neosynephrin one-half hour before each dye treat-
ment, only one developed the disease when inocu-
lated ten days after the above treatmenit. One of
these animals died of an enteritis three days after
the virus inoculation. The renmaining four animals
were reinoculated thirty-one days after treatment,
and this time two developed the disease. Three
other monkeys were given three successive dailv
nasal washes with 0.25 per cent mercurochrome,
and then given virus nasally twro days after the
third dye treatment; all three developed the dis-
ease.

EFFECTS OF OTHIER CHEMICAL AGENTS

The effects of a number of other chemical
agents have been less extensively studied. Four
monkeys given intranasal washes with 1 per cent
aqueous paranitrophenol resisted instillations of
virus two to seven davs after treatment. Three
resisted a second instillation of virus thirty-one to
thirty-nine days after treatment, while one devel-
oped poliomyelitis when inoculated thirty-one
days after treatment, and one died with an enteri-
tis eighteen days later. The two remaining ani-
mals resisted a third instillation of virus admin-
istered fifty-two days after the treatment. One,
however, succumbed to poliomyelitis following a
fourth instillation seventy-three days after chemi-
cal treatment and one died of tuberculosis twenty-
nine clays after the fourth instillation of virus.
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Of three monkeys treated wvith a 0.5 per cent
aqueous solution of paranitrophenol one resisted
an instillation of virus two days later; one devel-
oped typical poliomyelitis, wvhile one died of an
enteric disturbance nine days after inoculation.
\Vhen a further test was carried out twentv-three
days after the treatment, the one monkey remain-
ing, developed typical poliomyelitis.
More or less long protection also seems to be

afforded by 1 per cent trinitrocresol; by 1 per cent
silver nitrate (two monkeys protected two, twenty-
tlhree and forty-four days) ; by 5 per cent proto-
argentum; by 10 per cent argyrol; by 2 per cent
erythrosine; by 1 per cent neutral acriflavine; by
1 per cent zinc sulfate (three monkeys protected
two, twenty-three, fortv-four and sixty-eight
days).

Three monkeys were protected by 1 per cent
thionin for at least twenty-three days; two of
these died of an enteritis, one twenty-one days
and one twenty-two days after the second virus
inoculation. The remaininig monkey has resisted
virus inoculation forty-four, fifty-eight and sev-
enty-nine days after the original thionin treat-
ment.
Three monkeys treated with 0.5 per cent thio-

iin resisted virus instillation two days later. One
died of an eiiteritis tweenty-nine days after the
virus inoculation. The two remaining monkeys
hlave resisted inoculation twenty-three, forty-four
and sixty-eight days after treatment.

L-ittle or no protection was afforded by 1 per
cent ammonium picrate, 1 per cent congo red.
1 per cent trypan blue, 1 per cent sodium fluores-
cence (uranin), 1 per cent trypan red, 1 per cent
eosin yellowish, 0.25 per cent mercuroclhrome or
10 per cent normal monkey cord.

IN CO NCLUSION

It is apparent that the protected animals eventu-
ally will develop the disease in the absence of con-
tiniued chemical treatmenit, provided the virus in-
oculations are contintued for a sufficiently long
period of time.
A total of 112 controls served in carrying out

these studies, 84.8 per cent of which have devel-
oled poliomyelitis.

While various chemical compounds are more or
less effective in protecting monkeys against intra-
liasal inoculation with poliomyelitis virus, it does
not follow, of course, that all of these are equally
applicable to man. Of those we have studied thus
far, 1 per cent picric acid in physiological saline
seems in general the most suitable; not only be-
cause its effectiveness has been quite definitely es-
tablished, but also because it is, in itself, essen-
tially harmless and comparatively nonirritating.
WVe would suggest that the solution be applied
with an atomizer on three successive or alternate
days, and thereafter once every week or ten days
Zluring the period of an epidemic. Since the solu-
tion should be thoroughly applied to the olfactory
area, it is desirable to have the treatments carried
out under the supervisioni of a competent nose and

throat specialist, who wvould consider the anatomic
conditions which might ordinarily interfere with
making the necessary contact with this area.

Stanford University.
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HEAT PRODUCING APPLIANCES: THEIR
COMPARATIVE VALUE IN THE TREAT-
MENT OF PROSTATIC INFECTIONS*

By JAMES B. HERRING, M. D.
San Francisco

DISCUSSION bv Norman N. Epstein, M.D., San Fran-
cisco; Robert V. Day, MI.D., Los Angeles.

AISING the temperature of the prostate has
therapeutic value. I believe most, if not all of

us, will subscribe to that statement. It leaves only
the question as to what is the best method of
producing the heat.

METHODS OF TREATMENT

The fact that there are so many types of treat-
ment is evidence that a satisfactory method has
not been evolved. Massage, irrigation, dilatation
and posterior urethral instillations have been used,
but with varied and not entirely satisfactory re-
sults. Vaccines, injections of various types, and
numerous appliances have been employed. The
keystone has been digital massage, a thoroughly
unscientific procedure, but so far, the best. Accept-
able conclusions, however, have never been reached,
because they have been based on "cure," and the
time consumed in producing cure, when we have
no entirely agreeable method of determining when
cure has been produced.

METHODS OF DETERMINING CURE

By signs.-Examining prostate rectally, most of
us feel, is unreliable. Tenderness and, especially,
*Read before the Urology Section of the California

Medical Association at the sixty-fourth annual session,
Yosemite National Park, May 13-16, 1935.


